Aggregation of FET Proteins as a Pathological Change in Amyotrophic Lateral Sclerosis.
Amyotrophic lateral sclerosis (ALS) is a fatal motor neuron disease that is characterized by the formation of abnormal inclusions in neurons. While the pathomechanism of ALS remains obscure, a number of proteins have been identified in the inclusion bodies, and the pathological roles of RNA-binding proteins have been increasingly emphasized. Among those, the FET proteins (FUS, EWSR1, TAF15) were recently identified as RNA-binding proteins in pathological inclusions of ALS and other neurodegenerative diseases; moreover, mutations in the genes encoding the FET proteins were found to be associated with familial forms of ALS. FET proteins are normally localized in the nucleus, but the introduction of pathogenic mutations in FET proteins leads to their abnormal redistribution to the cytoplasm, where they form aggregates. While further investigation will be required to understand the intracellular factors controlling the aggregation propensities of FET proteins, they are thought to lose their physiological functions and become toxic through their misfolding/aggregation. Here, we will briefly review recent advances of our understanding of the physiological functions and aggregation behavior of FET proteins in vivo as well as in vitro.